The spectrum of clinical picture of malaria ranges from the most benign febrile illness, which is completely curable with a simple course of chloroquine tablets to the most serious and life-threatening illness, even with very drastic therapeutic measures. That is the reason that has led to the studies from different parts the world to find out the clinical and laboratory parameters that may show a prognostic significance in this very common and frequently encountered condition.
Introduction
Malaria is known to humanity since the ancient times, with the mention of its clinical features in Ayurvedic literature.
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Materials and Methods
A cross-sectional, observational study was carried out in LG Hospital, a tertiary-care teaching hospital attached with AMC MET Medical College, Ahmedabad, Gujarat, India. Adult patients of both the sexes admitted that clinical history suggestive of severe and/or complicated malaria served as the study material and was studied in detail by the following method. All such cases of malaria, irrespective of the status of smear examination for malarial parasites, that is, both the smear-positive and smear-negative cases (considered to be suffering from malaria on clinical ground and therapeutic response to antimalarial agents) were studied.
For categorization of the severe and complicated malaria, the WHO criteria was used. [2] Signs Manifestation Detailed clinical history and physical examination were performed. Both the thick and thin peripheral blood smears syndrome (ARDS), neurological symptoms, acute renal failure, gastrointestinal bleeding, and heart failure. The spectrum of clinical picture ranges from the most benign febrile illness, which is completely curable with a simple course of chloroquine tablets, to the most serious and life-threatening illness, even with very drastic therapeutic measures. That is the reason that has led to the studies from different parts the world to find out the clinical and laboratory parameters, which may show a prognostic significance in this very common and frequently encountered condition.
From all the studies and some suggestions of the just exports, the WHO has also implicated some factors showing some prognostic importance in the outcome of malaria. Some of these features are as follows:
• Hb <7 g% • blood urea > 60 mg% • serum creatinine > 3 mg% • low CSF glucose • SGOT increased by three times normal Knowledge of these factors may help us in an earlier selection of drugs with lesser chances of resistance rather than waiting for a response from chloroquine or other newer less-toxic drugs.
Ours is a tertiary-care institute catering health services to the patients coming from overcrowded, lower socioeconomic society; hence, we encounter many cases of severe and complicated malaria who ultimately require higher therapeutic measures. Hence, a prospective study to find common prognostic factors will help in the management of such cases.
Objective
to identify the various clinical and laboratory parameters
showing a prognostic significance in severe and complicated malaria. 2. to study the relationship of these factors with mortality and morbidity. 3. to find out the therapeutic outcome with various antimalarial drugs in such severe and complicated malaria cases.
were examined for the malarial parasites, and grading was done as follows: grade I: 1-10 parasites/1,000 fields examined grade II: 10-100 parasites/1,000 fields examined grade III: 1-10 parasites/field examined grade IV: > 10 parasites/field examined The kits for rapid diagnostic methods to detect malaria were obtained during the later part of the study, namely paracheck and optimal kits, to detect malarial parasite infection in mainly smear-negative patients.
Result
In this study, 100 adult male and female patients were studied. The male to female ratio was 3:2. The maximum number of patients was in the age range of 31-40 years, but the frequency distribution was found equal in all age groups, with slightly less incidences in patients older than 50 years of age. The overall mortality in this study was 10%, with more number of older patients (25%) presenting fatal outcome with severe and complicated malaria [Table1] .
Various complications seen in this study are enumerated in Table 2 in the order of frequency of occurrence. Anemia was the most common complication but with less mortality and, ARDS was less common but was the most fatal. The majority of the patients (45%) with severe and complicated malaria presented fever lasting for more than 5 days, and mortality was also observed to be higher with longer duration of fever. But, no direct linear relationship was found with the duration of fever and development of fatal complications. As shown in Table 3 , significantly higher percentage of patients with severe and complicated malaria showed fever either < 5 days (30%) or > 10 days (25%), but, in both these groups, the mortality was not very high (3.3% and 4%, respectively).
About 80% of the 100 cases of severe and complicated malaria showed smear-positive malaria and about 53% were P. facliparum, while two patients presented a combined infection with P. facliparum and P. vivax. None of the patients showed either ovale or malariae parasites [ Table 4 ] About 7% of smear-negative cases by peripheral smear examination were found to be positive by paracheck method, and 3% were found to be positive by optimal method.
In all, 10% of patients in this study were found to be negative for malarial infection by both the smear examination and other rapid diagnostic tests for malaria. These patients were included in the study on the basis of high clinical suspicion, and they were treated by antimalarial agents with good recovery in reasonable time frame, and none of them showed fatal outcome.
The laboratory parameters observations are shown in Table 5 .
Prognostic factors observed in the study are shown in Table 6 in the order of frequency of their occurrence except for the duration of fever, as it is not included by the WHO list of prognostic factors. Coma was the commonest prognostic factor (50%) observed with a mortality of 4%, while the mortality was 100% in two patients with lactic acidosis.
The overall mortality in this study was 10% and 90% of which were male subjects. Only one patient with P. vivax presented a fatal outcome, but he also showed very high parasitemia (grade IV), and the cause of death was ARDS. One patient with mixed parasitemia showed acute renal failure with fatal outcome. The various causes of death are shown in Table 7 in the order of frequency of their occurrence.
Discussion
Many clinical studies have been published mentioning malaria as one of the important health hazard, particularly, the one caused by P. facliparum, as it mainly causes severe and complicated malaria, but P. vivax can also not be thought to be benign, as it also significantly causes mortality. The majority of the patients showed P facliparum malaria (53%) with a significant case of P. vivax too. Prognostic factors help to identify cases earlier and prompt an initiation of treatment to reduce mortality and morbidity. [2, 3] Malaria is commonly found in all age groups except for the first 3 months of life where maternal immunity may give some protection. [4] Extremes of age may be considered a important prognostic factor, as this study also showed a higher mortality (25%) in patients aged above 51 years. White [3] also reported the same figures in the study of complicated malaria and postulated that increased mortality in extremes of age was owing to diminished immunity, concomitant illness, and poor response to treatment. [3] In this study, we have not included pediatric patients. The mortality rate of 7% in the age group 21-40 years is comparable with other studies. [5, 6] Thus complications of malaria may have fatal outcomes even in young adults and should not be considered benign at any age.
Male subjects are affected more commonly by malaria owing to clothing habits and outdoor work resulting in higher chances of mosquito bites. [7] Similarly, the occurrence of malaria was higher in male subject in this study, and the mortality when complications arise is higher in males (15%) when compared with the female subjects (2.5%). It also found, in this study, that those with severe and complicated malaria who presented with < 5 days of fever showed a lesser mortality of 3.33% when compared with a higher mortality of 17.7% in those who presented with 5-10 days of duration of fever, which is comparable with the other studies. [3, 8] Thus, it implies that prompt diagnosis and initiation is essential to control mortality in severe and complicated cases of malaria.
As P. facliparum is the most serious form of disease, particularly, in tropics, peripheral smear is one of the most important prognostic factors. In this study, the maximum number of patients showed grade III (21%) or grade IV (44%) parasitemia index, and the mortality observed in these patients was 10%. Field et al. postulated that predominance of mature parasites indicates that a greater proportion are sequestered and carries a worse prognosis for any parasitemia Lactic acidosis (Serum HCO 3 − < 15 mMol/L) 2 (2) index; the same was found in this study too. [3] Thus, even with the availability of newer techniques today, peripheral smear still remains the main source of detection of malaria and an indicator of prognosis.
Parasitemia is one of the important factor indicating prognosis in malaria. In this study, only 25% of the study patients showed grade III/IV parasitemia index and of the ten subjects who died, only three showed grade III/IV parasitemia index. Moreover, in this study, there was a significant number of patients with severe and complicated malaria with lower grade parasitemia index; probably, a predominance of more mature parasites indicating that a greater proportion of parasites are sequestered, carrying worse prognosis for any parasitemia index. [6] Prognostic factors postulated by the WHO in 1990 in severe and complicated malaria were found to be presenting prognostic significance in this study also. [2] The factors are hypoglycemia, anemia, ARDS, renal dysfunction, hepatic dysfunction, cerebral malaria, coma, leucocytosis, and lactic acidosis.
Mortality in this study was 10% and, as we included only severe and complicated malaria, this figure may not seem alarming, but the important aspect is that 2% of patients of P vivax infection also died even after hospitalization and treatment with antimalarial drugs. The majority of the patients was from poor socioeconomic class, who came late for the treatment, and some of them might have presented infection by chloroquine-resistant strains. Thus, this signifies that not only P facliparum but other features of infection also significantly affect the outcome of the disease.
Conclusion
Severe complicated malaria is common in tropics with high mortality especially in extremis of age with no sex predilection. Both P facliparum and P. vivax can cause severe and complicated malaria. Mortality is higher with P facliparum malaria. Organ dysfunction is associated with higher mortality and is a sign of poor prognosis. Anemia, hypoglycemia, coma, convulsion, organ dysfunction, lactic acidosis, hyperparasitemia, and leucocytosis are the prognostic factors in severe and complicated malaria as defined by the WHO. They are easily detectable and treatable and, hence, signify importance of early detection of these complications to decrease the morbidity and mortality owing to severe and complicated malaria. 
